Human malignant glioma therapy using anti-alpha(v)beta3 integrin agents.
Glioblastoma multiforme (GBM) is the most frequent malignant brain tumor in adults and is invariably fatal. We have investigated the effect of cyclo-(Arg-Gly-Asp-D-Phe-Val) (cRGDfV) peptide on survival of human malignant glioma cells in vitro and in vivo. Immunofluorescent analyses revealed the presence of alpha(v)beta3 integrin on U-87MG and U-373MG cells, but minimal expression on U-251MG cells. Treatment of U-87MG and U-373MG cells in vitro with cRGDfV (20 microg/ml), but not the linear peptide, resulted in the appearance of rounded and loosely attached cells with subsequent cell death. By comparison, neither this cyclic peptide nor its linear homolog had any significant effect on growth and morphology of U-251MG cells. The death of cRGDfV-treated (20 microg/ml) glioma cells was blocked by pretreatment (10 microM) of cells with DEVD-FMK and LEHD-FMK, inhibitors of caspase-3 and caspase-9, respectively. Moreover, when glioma cells grown as spheroids were treated with cRGDfV (50 microg/ml), spheroid formation was markedly reduced. Further, treatment of intracranial U-87MG tumors in scid mice with cyclic peptide significantly (p < 0.001) prolonged their survival. These results indicated (i) that cRGDfV induced apoptosis of human glioma cells by binding alpha(v)beta3 integrin expressed on their cell surfaces and (ii) that cRGDfV may be an effective and non-toxic direct anti-tumor therapy for alpha(v)beta3-expressing GBMs.